- What type of contamination has been found

it our drinking water {in our area)?

+ Howhas dye tracing becn used? Results?
+ Where are high risk arcas located?

through the soil.

2 Thig “filvation bypass” provides a direct conduit
for ‘corttaminants to ravel sonig d:stamew“hom
ﬁluauon oF pmﬁcanon

What is a sinkl Some local influences on
. atis a sinkhole?  Ground-water Quality
Karst in Southeast Michigan % : o Tour :
A, Rural and older septic systems and highly
g y A sinkhole js. 2 natural fertilized tawns in residential areas
eduéail:;tgjyea; (;001 ;,Dﬂf rffﬂt) depression in the B. Pesticides, fertilizers, manure and
: iufiative of fic Monzoe- landscape caused by biosolids in agricuttural arcas
- wt:set- War.fiigna;ermmdmmr solution and subsidence - <. Roads, railroads, pipelines and industry
hbiniie Fik of earth materials. .- Geology, especially soft bedrock ator
. near the soil surface
by Ned B“],“’y L. £ Shallow well depth and ground-water age
MSU Extension Monroe Cowmty
Water and water quality Wh the conoem‘? Groundwater use for drinking in
‘Quostions, . ol - Monroe County
o The ho!!ow nahure ofkammrmn mulls ma very Source of drinking water in Monroe County
. What s karst? . - Highpollulion potential of water. according to the 19901U.S. Census.
4 Streams and surface water (rynofl) entering o
What is the risk to drinking water? " sinkholes or caves bypass natural filtration m;u:g;ulésg;s)m 8 drifled wels for

2 1,442 households using dug wells for
 dririking watex (3%) _
& 593 households using “other” wells .01%

132,171 households using publlc water 67%
(483 08 Total housahoids) '

Whatis

Karst is defined as a landscape with
topographic depressmns suchas swallows,

sirkholes or caves; cansed byu_ndergmund L
- solution of limestore or dolomite bedrock. ..

Th‘c Importanoe 'ofGr‘ouﬁdwater :

o d and surface-win:

L. Emwstemheallhmrelmmquamlyand

The ma;orgruundwazenssuee in the Greaﬂ.alm
“Region revolve argimd:

- 'Ihequanmy of groundwaler,,

3._Ch‘ang&ein' dwater quality as d lop

qualrty uf watex.

Sohroe; The !mpor!ance of Groundsaterin the
«Gredt Lakes Region, USGS Report 004008

 Wat rwel_locatlons in Moniroe




Where in the world is karst?
Do we have karst in the U. 8.7

; Kasst regions, areas underlain by $mestane,
delomite, marble, gypsum and salt constitute
about 2% sercent of the land surface of the world.

- Major karst areas ocourin 3i: siatss and numercus
smatfer karst reginn_s throughout.
<43 percent of the groundwater used for drinking
cotes from karst aquifers in the United States.

. We live in a karst area

Monroe and Lesawae
counties:

have limestove and dolomitz
bedrock at or near lie soil
surfaca
have: sink holes
= have gprings und flowing.
“artesian” wells
tave at least one “bluc hole™ |
at Lake Ede

Current Loca! Partners

+ Monroe-Lenawge-Washtenaw Groundwater
Stewardship Team
Monroe Conservation District

+ Lenawee Conservation District

« Monree County Planning Commission
Monroe County Env. Health Dept.
Mowoe County Drain Comemission
Monroe County MSU Extension
Meonrae County Farm Bureau

eGmgerBarﬂenhageu,mdng:mDep:Ag

o @ Andrea Kiiie, The Naturz Conservicy:

La:rrame Dm&sel, Wlnteford Towaship Trustee

¢ & Allison MacArthur Ruesink, MDEQ

Sl AP t comrmttec of the
.-Michigan Bedrock Geolo Kars ‘Karst sub committee goals
' i . gy Groundwater Stewardship Team g
© Ned Birkey, C“.‘:"'sr - Br. Rane Carl, UofM + Awareness of karst bypubhc ofﬁcmls and
TS et g ptic
+ Bifl Basch . Keith Skcbasth . & Secure local partaers to help with grant
‘ C“““'";:‘;L“ and Royee Manike, Monroc proposals for study of lqcal karst areas
Monror Co SWCD Ca. Planing Dept + Secure grants to better identify and rank
& Barharn Ryberymskd gy Monret karstareas in Monroe and Lenawee
+ Elizabeth’ Cafegn counties
© Lisa Persclike, Robert Abar, Monrce :
AuerCorp - ‘County Dran Comm_
. Monzoe County Bedrock Geology - - Ex- Ofﬁcm Karst haisons EE : Ka:st sub—comnnltee goals
) Dave Wem;uhn, USGS : L Asstst townsmp and oounty oﬁimals aml
o, Ty Black MDEQ - land developers with the identification of .
s karst areas and the relafive hazards-of .-
.o Rugh Kling-Robach, MSU
& Leis Wolfson, MSU individual karst ateas for land use planning

+ Produce an educational booklet about "
Living on Karst for Michigan landowmers.

< Produce an edixcational display and

presentation (video) about karst.




USGS, MDEQ, Monroe County
EHD, MSU, Township {graats)

» To identify and map karst areas of Monroe
and Lepawee coumties ’

=« To conduct dye tracing water movemeat

*# [deally rauk karst areas as to their potential
vulnerabiity to contamination

T provide water quality testing to residents
with well water in suspected karst areas

Home with pond, stream, well
and Karst bedrock

Monroe County Geological
‘References

i W.H. Sherzer, Geological Report on
Monroe County, Michigan (Michigan
Geotogical Survey, vol. 7, 1900)

o AL Mozola, Geology for Environmental

Planning in Monroe County, Michigan
(Michigan Geological Survey Report
Investigation 13, 197¢)

Karst Relationship tp~Su‘rfa¢é :

.- "Monroe Counfy References cont. -
" ..l : W.J. Michno, Location and Identt§ication of .

Sinkholes, Artificia? Sumps and Their
Contribution to Groundwater Pollution,
Whitefurd Township, Monroe County, MI
{April, 1972 thesis, Eastern MI University) .

. Siting the Superconducting Super Coflider i
Michigan, State of Michipan proposal, 1987,
volume 3, Geology and Tunneling

" v, ‘Hydrology, Water Quality and Effects of

Drought in Monroe County, Micigan USGS
. Report 944161 o

. * Sinkhole draiis into groundwater

‘Geological References continued. -
‘v, Guidétines for Wellhead arid Springhead

" Protestion Area Delincation in Carbosiate. |
" Rotks, US EPA, Region 4, 004-B97- - -
003 - :

"y Ground-Water Quality and Vulnerability

- to. Contamination in Selected -
- ‘Agricultural Arcas of Southeastern
. -Michigan, Northiwestern Ohio and
* Northeastemn Indiana, USGS, Water-
" .. Resources Investigations Report 00-4146




Professor Sherzer’s report

a Pyblished in 1960
= Mapped sight larger
sinkholes
# Noted many unnamed
depressions less than
- tem feet deep.
a Photos, maps and
Husteations incleded

“Water quality concerns

- Wells going dry from low re-charge of the
shallow aquifers in the grourdwater
Sulfur water in-desper aquifers
Karst geography (hedrock and sail surface)
- High poputation and intensive agriculture -
- Bowme homes use water holding tanks
Poor soit conditions for seplic systems
Lake Erie water quality
roads, pipelimes, railroads; nuclear power plant,
airports, seaports and Spllh

Water qualily problems in
Monroe County
- Hard: 10x of “normal™ hard water
Sulfur: decper aquifirs have miore subfur
Black: generally the highest level of sulfur

+ Tarbid: when wind is strong from the east
ang Lake Erie is all stitred up

Michn report on Whiteford -Tx‘»}p =

Comarrﬁnants féund in Mpnrbe'

USGS atinmas' grou ndwater use af

30 milfion galions per day -

+20 million gallons of de—watennghy L

quarries

- : + 1 miltion gallons by agncultm'e
“. = 5 Million gallons by mdusma_.l

» 4 Milkion galions by residential

- e Monroe County-and groundwater
County groundwater samples’ e ty - grognct o
[ Mme than 100 sinkhole 1OGatEOBS mnpped Frevious water sarupkes in Monroe County - Most townships of
in Whiteford Township baye found the following *eontuminanis” Monrge County hiave
= Ottawa Lake was a sinkhole “la_ke” = Pesticides, such a5 atrazin toe or more of:
_m Big Sink and Litte Sink are very aclive  Freal bactoria and other fornt 1. sinkhales;
lSmksvaIymdepﬂlﬁnml!ozsfeetdeep m&mmm-;.ﬁmmmmm 2. artesian wells;
and 2 to +100 feet across * Organk chemicals such s s, v, coppers e . & quarry (new or old)
and manganese + _ springs;
+ Bénzing aod Tohwot 5 drain wells
= Water snftener discharge )
_Waxgr use in Monroe 3001101)'! ; Artesian-well'in eastern Monrc

livestock watering =
and a fawyer's, coffee!




S}'nk hole by aroad " Sinkhole in a county.drain

—

_ Sinkh'ole in somﬁh_west Monroe™ - . 'Siﬁkho!c ﬁnd’ej‘ a oounf_y road -

Looking cast from Big Sink .

e

e x i

i
<




: Sinkholes in Plum Creek

Ap and Road Commission

' Acbi'(wiént-on uUs

23 at Big Sink-
St o

2001 Dye Tracing Project
~at Big Sink
# green Floureseein dye
was putimo Big Sink
on Thursday, May 17
18 volunteess pul dye
trap “bugs” in their
Vwater to detect iF any
dye vras present
. 19th bug in Widgeon
Spring on Lake Erie

= bug was put in the

éuﬂctﬂqja'sﬁmated
*at [00pal second

. Great Sulphur Spring’

- at the'lake Eri¢ Marsh

* “blu hote" mear Lak
-Erigin The Nature

Conservancy marsh

outley in 2001 and 02

2002 Dye Tracing Project - -
. atBig Sink again - -
+ 326 homeowners . :
nrgeted withiti 2
_miles of Big Sink
* Dye putin May 31
90 participants
» Posilive results in the -
southwest of Big Sink




‘Updated Karst committee goals -

Water test of wells surroumding Big Sink
+ Secur a grad student for water quality work

: Further committee and public official
education

 Summer intern or 4-H to GPS sinkhole sites
» Dionation of Tand surrounding Big Sink
-- Edueation of realtors and others .

What happened aﬁer 2 yeats‘?
2»91 2002
R momgﬁbarx lmfml; W W]:mer Public Oﬁiclﬂfs
: Conduct an Pahlic educational meeting
Officials educational - Second summer Public
+ Publiz Officials fosr -efficials four
+ Presentation'to all - Larger dye trace
turmship and cwnly pmject of Big Sink’
glanning . C ducati
i Stake .
DBk ) publicoducations .-

~ Part lbmo summeckelp . -

meetmg

2003 Dye trace in Wittkop Drain

" = Citizen conicerned about favm field nmoff

going into the drain and near his rurat well.
< Water sample confirmed bacteria.
« Diye trace.of his and neighbor’s wells.

02 DyeTrace P_)ecj S

Wiiai havé' wé léérhed' 1nthe past .
two_years in soul:hcast Mlchlgan‘? :'.:_

tn Wi have reviewed prewously publlshed karst "

- docurmenis. -

= Wi have |dmuﬂed old :md pew karst features. - .

*: Townships-and cther land iise plamners would ke~ -
akamareanskmapformasterplam . .

 Wehave made the public aware of ﬂns lype of |

bedrock geolojzy.

+ We are helping educate people about’ gmundwuter |

wse and protection,

= Groundwater flows in several d.macuons and ai -
vanms Ievels ofithe bedmck.

- ZOGSZ:WiﬁKbp djrc_:; :trace pro‘jeci

w13 ne:ghhars put bugs into ﬂ:leu' toilets
= We suspect ‘the gmundwater flows ina

. noytheast direction’ |
There are NUIHerous sm.kho]es in Plam
CreeL Burwitz Dmu and Wittkep Brain

) _mtp & pearby stnkhole in 1980

-Monroe Co Drain Commission pat cement .

|
?
|
|
|
|




Water sample taken at home -

Burwitz Drain and:site of cement

Small sinkhole in Burwitz Drain

“Water in Burwitz Drain - -

2004 Project of Sinkholes in
“Plum Creek north of Ida -

Aquifer Zone Protetion

Casiig hd Sedliog oFWells

- Upper sals.

Bodrock




Plum Creek er_oéic_m of streambed

Putting fill into the hole

Understanding karst is important

Though some areas have karst features, aff
areas of Monroe County have people who use
wells for drinking water.

Unless watersheds are protected, these direct
connections between the surface water and
subsurface (groundwater} can threaten the quality
of our drinking water.

October 2004 Public
demonstration at Plum Creek-

Ground Water Concerns
Water well: Transportztion,
1. installation - Iandustrial,
2. maintenance Residential
3. shandoned 1. leaks
.4. Records 2. spills
R 3. waste
‘water quantity disposal

_and quality - - 4. septic fickds
G

E. LP. Karst Risk Arca Map .




